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Bioaugmentation

Genetic engineering to improve catabolic capacity has enormous
potential for obviating cellular regulatory control over the expression
of biodegradative pathways. This technology offers the distinct ad-
vantage of constructing new biodegradative pathways by eliminating
misrouting of metabolites to end products that inhibit further bio-
degradation of a pollutant (Reineke and Knackmuss, 1990). The use
of specially constructed strains to biodegrade a heretofore recalci-
trant pollutant would expand the range of compounds and therefore
the number of sites amenable to bioremedial technologies. However,
until the release of genetically engineered organisms is more accept-
able from a social and regulatory perspective, this technology will be
of use only from an academic perspective.

An alternative to classical genetic engineering is laboratory breeding
of organisms under appropriate selective pressures to enrich for strains
with the desired phenotypic characteristics. This process was effec-
tive in isolating a single strain of bacteria capable of degrading chlo-
robenzenes from the coculture and in the selective breeding of a bac-
terium that degrades toluene and one that degrades chlorobenzoate.
In addition to developing improved strains, a great deal must be
done in developing inoculation systems that assure that the desired
strain(s) compete effectively and establish residence long enough to
achieve the remedial objective.

Analytical Methods

Field analytical techniques for monitoring for the presence of specific
degrader populations or levels of contaminants that are as easy to
use as home pregnancy tests would revolutionize the environmental
industry. Such methods as nucleic acid probes and monoclonal anti-
body tests have been developed but are not widely used because of
their relatively high cost and low reliability. Are these deficiencies
inherent in the technology or is further development required?

It would seem that monitoring methods that could provide direct
evidence of the performance of in situ bioremediation processes would
go a long way toward validating treatment effects early in the remediation
process and even provide the mechanism for stimulus-response con-
trol of the process. Methods for on-line analysis of general metabolic
end results, such as carbon dioxide production and oxygen consump-
tion, are used fairly routinely. However, as the Stanford field pilot
program demonstrated, additional benefit can be gained by tracking
the levels of specific transient metabolic products of the biological